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Speaker of the House of Representativeg

Qur report concerns improvements needed in determining
where to lease Outer Continental Shelf oil and gas and at
what, dollar value. -

¥e made our review pursuant to the Budgeting and Ac-
counting Act, 1921 {31 ©U.S.C. 53}, and the Accounting and
Auditing Act of 1950 (31 ©.S.C. &67).

We are sending copies of this report to the Director,
Office of Management and Budget and the Secretary of the

Interior.
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Comptroller General
~£ the United States
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'B:ight spot

Geological structure-

Geological

Geophysical

Horizon

Paleontology

Reservoir

Seisnic

GLOSSARY

A portion of the seisnic reflection
that for certain tyoves of petroleoum
accumulations will zppear noticeably
stronger.

Term pertaining to the physical re-
sults of folding, faulting, and
displacement of rock layers due to
movement cof the earth's crust.

Some structures may trap oil or gas.

Technical data associated with earth
processes which i1dentifies the
arrangements and composition of sub-
sur face rocks.

Technical data which identifies the
structure, composition, and develop-
ment of subsurface rocks.

The surface separating two beds or
layers of buried rock sometimes
identified or characterized by a
particular foss:il assemblage or
horizon. :

A branch of geology dealing with
the life of past geoclogical ages
based upon the study of fossil
remains of organisms.

A natural underground rock formation
in which the pore space is sufficient
to contain a liquid such as oil or
water and gas.

Geophysical data pertaining to the
speed with which induced sound waves
pass through diffecent types of
rock. The result is the detection
and analysis by means of reflection
or refraction technigues of elastic
waves generated in the earth.
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Stratigraphic test

well log

A hole drilled to determine the
nature of rock lavyers anrnd their
physical and chemical properties;
specifically, the abil 'ty of the
tocks to transmit and retain oil and
gas.

Records of the earth {rock} mate-
rials penetrated in drilling a well.



! COMPTROLLER GENERAL'S QUTER C . DINLNTAL SHELE ¢

' REPORT TO THE CONGRESS AND GAS DEVELOFMENT-~
IMPROVEMENTS NREEDED 1N
DETERMINING wHEPRE TO LEASE
AND AT WHAT DOLLAR VALUE
Department of the Interio:
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Development of oil and gas resources on the
Outer Continesntal Shelf is recognized as one
way to lessen U.S. dependence on foreign en-
ergy supplies., Interior and the Federal En-
. ergy Administration indicate that much eof tne
increase in future U.5. domestic otl and gas

production will have ic come from the Shelf.

R

I e

\

GAC recommended that the Secretary of the In-
terior take steps te improve the Federal Gov-
erament's programe for deciding where to lease
potential offshore oil resources, and at waat
dollar value. ’

Recommendations brocadly ocutlined below call
for:

~~Interior to direct an exploration program
for a systematic planned appraisal of OQuter
Continental Shelf oil and gas resources, in-
cluding selective stratigraphic tesct drill-
ing in Shelf areas before leasing. (See pp.
15 and 35.}

~--Industry involvement in resource appraisal
through exploration permits and Government-
financed exploration to insure impiementa-
tion of federally planned efforts. (See pp.
15 and 35.}

~--Federal regqgulations aimed at providing the

Government and the generzl public with geo-

technical information. ({See pp. 15 and 35.)
--Prrreduren [t .:lodic assessrkent of eco-
nomic factors used in valuing resocurces and
adjusting such factors on the basis of the
most current information available. {See p.
36.)

RED-75-339
Jeo- S . Upon remaval, the report
cover date should be noted hereon.



~-Pacing lease offers at z freguency which
will permit Interior to adequately consider
geotechnical data in its Shelf valua*ion
programs. (See p. 36.;

--Establishing a test program to evaluate,
offer, and lease ent:re geolovical struc-
tures as opposed to the present practice of
leasing tracts. Unitization of exploration
and develapment activities would be required
for test purposes. (See p. 41.)

This wsport, second of a series on Federal
leasing policies and practices conciudes that
the Frederal Government's Shelf evaluatien pro-
grams

~-are hindered by inadeguate data and anasy-
sis,

--do act reasonably insure that a fair market
value retin is received on lease offers of
shelf c¢:1 and gas resources, and

-~atg being jeopardized by an accelerated leas-
ing pacea.

Interior said it was stusying all the issues
presented in the repcrt and «hile it saw posi-
tive featutes to implementing the recommenda-
tions it felt there were many drawbanhks to the
recommendations.

Interior agreed to withhold lease c¢ffers until
it cculd adequately consider geostechnical data,
and in April 1975 announced proposed regqulations
providirg for availability of geotechnical data
for Government and public use. {(See p. 34.}

Interior is generally opposed to federally £i-
nanced exploration includina stratigraphic test
drilling pbut it favors industry financing of
such expleration. Also,; Interior favors a

a benefit-cost analysis of structure leasing
before proceeding with a test program. {See

p. 14.)

GAO believes in a sound b.lanced apvroach to the

development of the oil and gas resources on the
Outer Contineantal Snelf. The Government's
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Tegr Sheet

direction and financing are essential to insure

that exploratory activities are sufficiently
broad to ‘mplement a systematic plan for re-
source appraisal in tne public interest. {See
p. 13.)

GAQ also believes a test program to evaluate,
offer, and lease entire geological structurec
will allow the merits of a structure leasing

proposal toe be analyzed and evaluated.

Legislation now pendinrd before the Congress
deals with these issues and with expanding the
Pederal Government's role iin~developing the
mineral resources of the Qut.r Continental
Shelf. The major bills now before the Con-
gress include S. 426, S. 521, and H.R. 6218.
Matters discussed in this report should be

of irterest to the Congress in considering

the proposed legislation,
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CHAPTER 1

INTRODUCTION

The United States is the largesu energy-consuming Nation
in the world. With only & percent of the world's population,
it consumes about cne-th:ird of the energy used. Since the
mid-19606's energy consumption in the United States has yrown
at an annual rate ol over 4 percent, but domestic preduction
of the two primary energy sources, oil and natural g.5, has
not been able to meet demand.

U.S5.~measured reserves 1/ of oi. have been declining
since 1966. In 1974 these reserves had declined to 35 bLil-
lion barrels. Natural gas recerves peaked in [3u7 to 232
trillion cubic feet and declined by 1973 to 250 trillion
cuvic feet,

The Arab oil erbargo impsased in October 1973 called
vivid at~.ntion to the Nation's growing dependence on forei;n
0il imports. Increased explcration ané develegment of 21l
and cas rescurces on Federal 1=znds can be ore wav of increas-
ing the Nation's reserves of thece fuels. Interior statis-
tics show that in 1974. 61 percent ¢l t. oil produc.iocn
ard 74 percent of the natural gas projuction f:om rederal

nd care from the QOuter Con.inental Shelf. FProduction
*rom the Shelf totaled 332 willion barre's of cil and 3.5
trillion cubic feet of gas.

The Department of the Interior and the Federzal Energy
Administration both indicate that much of the increase in
future U.5. domestic ¢il and gas vroduction will have to
come from the Shelf. The Secretary of the laterior has
stated that the Shelf lands offer the best prospects for
providing the Nation with major new oil and gas reserves
in the next 10 years, with less environmental impact, than
any available alternative energy source. Interior esti-
mates that 76 percent of the Federal measured oil and
natural gas liquid reserves and over 70 percent or the
Federal measured natural gas reserves are c¢n the 3helf,

A November 1974 Federal Energy Administcation report
on the F.oject Independence study stated Lhat the ac-
celerated development of the Shelf could add 5.1 million

——m o

1/Ident.fied tesecves from which an energy commodity can
be ecoaomically extracted with existing technglogy and
whose location, quality, and quantity are known from
geological evidence supporteé by engineering evidence.

[
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barrels of oil and natural gas liquids a day, or about
25 percent of :the total U.S. production by 1935.

The Quter Continental Shelf Lands Act (43 ©.5.C. 13312)
provides for U.S. jurisdiction over Shelf submerged l3andse-
all submerged lands seawaid and outside State waters. Fed-
eral jurisdiction of Shelf lands generally pegins anoud 3
miles from the coastline of «ach State. Ho seaward iimit
to the Federal jurisdiction of the Sheif has been defired.

The act authorizes Intericr to lease such lands for
certain purposes, including the production of ¢il and gas,
and to regulate Shelf oil and gas operations to prevent
waste and to c¢onserve natural resscurces. The act re~
quires that oil and gas leases be issued only on a
competitive-bidding basis. Leases are awarded through
sealed bids on the basis of the highest {1} cash bonus bid
witn 2 fixed royelty or {2} percentage royaliy bid with &
fixed cash basis. Interiocr has conducted only one cifer
where 10 leases were offered on the basis of a royalty bid,

The Interior's Bureau of Land Management {BLH)
executes the leases of Shelf lands, The BLM leasing and
management gcals for the Shelf are (1) orderly and “imely
tesolree development, (2) protection ¢f the environment,
and {3) receipt of a fair market value return for leased
resources. .

The Interior's Geolegical Survey assists BLM in its
leasing objectives by providing technical and administra-
tive assistance and services for managing and disposing
of Shelf areas. Of particular importance is Survey's
responsibility to value tracts before leasiag on the basis
of engineering and other technical evidence and economic
analysis. Survey is also responsible for supervising ang
regulating exploration, developaent, and production acti-
vities on the leases once they are leased to private
industry.

Through 1974, about 10.8 million acres had been leascd
in the 20 years of the program through competitive lease
offers. Cumulatively, this acreage has produced revenhues
for the Federal Government of cver $18 billion.

Interior's systez of selecting areas to lease has a
direct impact on the ultimate discovery of oil and gas.
Selection of the most promising areas will encourage rapid
development. Historically, Shelf lease offers have been
scheaulgd on an irreqular basis. Industry interest and
the desire to cbtain money for the U.S. Treasury through

Wi LouuMini AVAILABLE
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bonuses generally determined when andé wher: to lease Shelf
lands.

Faced with today's energy needs it ig important that
Interior select those areas to be leaned that will encourage
rep:d exploration and developrzent. At the fgame time the
public should have assurances of receiving a fair market
value return for the disposition of the mineral resources
on public land.

Legislation row pending before the Congress deals with
these issues and with expanding the Federal Government's
role in developing the mineral resources of the Outer Cone
tinental Shelf. The major bills row before the Congress
include 5. 426, S. 52:. and B.R. B218. HMatters discussed
in this report should be of interest to the Congress in
considering the proposed legislation.

In the following chapters we discuss the effectiveness
of Interior's tract selection and tract valuation procedures
ang practices. The scope of this review is discussed in
chapter 5.



CHAPTER 2

EFFECTIVENESS OF TRACT SELECTIO

SERIOUSLY HINDERED BY ~NADEQUATE DATA

A principal weakness in the ti.ct selectlion process
is that determinations to lease certain tracts are based on
geological inference and speculation as 0o whether il and
gas actually exist. The geslogical characteristics and
specific potentials for oil and gas in the Shelf wildecat
tracts or the frontier areas are not known until holes have
been drilled. Under the present leasing program even shal-
low exploratory drilling generally is rnot done until after
the lease offer. Deep exploratcry drilling te actually dis-
cover reserves also is not done until after leasing.

TRACT SELECTION

Although Survey and BLM headquarters and field offices
participate to some degree in various phases cf tract se-
iection, since 1974 when the Federal Shelf ieasing progran
way first established, the Federal Government has relied
primarily on industry interest in deciding where to lease,
Interior believes that regardless of the competence the
Government might attain in selecting tracts, it could not
expect to do a better job in identifying prospects for of-
fer than the industry as a whole could do,

Presently, industry interest in ¢ veloping certain
Shelf areas and tracts is generally expressed under a “two-
tier® nomination system. The first tier call regquests zll
interested groups to comment on the potential for leasing
in variocus Shelf areas. The second tier call requests all
interested groups to nominate specific tracts for incluszion
in the lease offer. Also, according to Survey officials,
operators at times voluntarily present data to Survey to
support their reguests £or 1nc‘ud1ng tracts in lease of-
fers.

‘ [

Nominations cannot be taken at face value as represent-
irg all potential bidder interest. This point is illus-
trated by the diversity in company nominator bid strategies
for the 1974 Shelf offer presented below. It is also con~-
sistent with comments we received from major oil company

cfficials.
. I BLor wuvuniing AV muuﬂﬁ



Traces

Trac:ts offered Tr-cts
Selected nominated in sale bid on
companies by company by BLM by company
A - - 52
B - - 33
c 3 2 33
D 108 35 -
- B 68 34 313
F 271 100 37
G 3686 94 " 15

As shown in the above table, bids for several companies
represented only a small fraction c¢f those nominated. On
the otner hand, two companirs who did not nominate tracts
bid wigorcusly on them.

Officials of several major oil companies told us that
they nominate some tracts solely to camouflage their real
interest from competitors. Other reasons given for not
bidding on tracts nominated are that (1) new data acquired
tefore Lidding may show & less desirable production poten-~
tial and (2) the risk may De too great for one company to
bid on. One industry official told us that before 1969
his company's policy was to avoid nominating any tracts for
fear that they would tip their bidding plans to competitors.
This attitude may account for the nomination/bid strategies
- of companies X and B above.

BLM and Survey rnles in
tract selection

" Following the receipt of nominations, specific tracts
are selected for lease offer by BLM and Survey field of-
f£ices within guidelines established by BLM headquarters.
The guidelines include the general criteria to be used in
selecting tracts, the recommended offer size acreage, and
at times special considerations {such as the inclusion of
gas prone and deepwater tracts}. Final selection respon-
sibility rests jointly with the BLM and Survey headquarters
staffs,

Tracts selected may be categorized as
-~-drainages a tract which has a reserveir that is

subject to being drained from wells on adjacent
tracts;

Bamew w e



~~development: a tract which is located on the same
general structure as proven producing wells, but
not known to have & resc. voir subject to being
drained from the neardy wells;

--wildcat: a tract, not located in the wvicinity of 2
preducing structure whose potential for being pro-
ductive is completely unexplered.

Tentative selection lists of tracts are compiled at
the field level by both BLY and Survey. All drainage
tracts, as identified by Survey geophysical and/or gso-
legical data are included ¢n both lists, regardless of the
number of industry nominations. Development and wildcat
tracts are added to make up the acreage needed to meet
the recommended offer size.

The predominant {actor influencing BLM tract selecting
is the number of industry nominations per tract. According
to an Interior official, the preferred procedure is t¢ in-
clude all tracts having at least one-half of the nomina~
tions of the tracts with the highest number of nominations.
If there are not envugh tracts to fill out the required
acreage using this criterion, or ii there are speciel con-
ditions, such as including deepwater locations, tracts, with
nominations below the cutoff are included.

BLM's rationale for emphasizing industry interest in
its tract selection stems from historical bidding results
which show that, in general, tracts which have rececived
the highest number of nominations generally have received
the most bids and have brought the largest bonuses,

Survey uses available geological and geophysical in-
formation to predict production potential of wildcat
tracts. However, a Survey official tclé us that wildcat
tracts with no nominations are not selected for the luease
offers. Ffrom 1954 to 196§ Interior offered some wildcat
tracts that were not nominated by industry. The tracts
chosen by the Department drew little interest in the of-
fers, as only about 20 percent of the tracts received bids;
therefore, BLM and Survey decided that sslecting wildcat
tracts in which industry has shown no interest will have
counterproductive leasing results.

Using available geological and geophysical data Survey
compiles a tentative selection list over a 3- or 4-day
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period by a team comprised of one geologist, two
geophysicists and one paleontologist or stratigrapher.

Once the tentative selection lists are compiled Survey
and BLM meet to discuss differences in tract select:ion and
agree to a joint BLM-Survey list which is forwarded to
Washington headquarters for review and determination of a
-final list of tracts for the offer.

Before the offer, changes in the tract selection list
are occasionally made at the initiative of both Washington
and field offices. For example, drainage tracts may be
added on the basis of new drilli~g results or tracts may
be deleted from the offer on the basis of environmental
considerations,

Need for prelease geological data

Neither Government nor industry has the geological
data essential for adequately determining if geological
characteristics necessary for petroleum accumulation exist
in the wildcat tracts, or the frontier Shelf.areas. Al-
though 3helf areas are known to have potentially attrac-
tive geological structures, as indentified by ceophysical
data, and by extrapolation of geolegical trends, the geo-
logical characteristics and sp-cific potentials for oil and
gas are really not knpown until holes have been drilled.

Under present practice exploratory drilling generally
is not done until after leasing. Consegquently, the Govern-
ment and industry have to rely on geological inference and
speculation as to whether petroleum actually exists. Prob-
lems relating to use of this geolegical data in valuing
tracts are discussed further in chapter 3.

Although the need for kncwledge about the geology of
the Shelf is readily acknowledged, there are divergent views
on (1) how much data should be gathered before leasing and
(2) who should sponsor and pay exploratory activities.

It seems clear that actual information on Shelf re-
sources in general would require a massive driliing effort.
It would be highly judgmental as to how much exploratory
work would be required and how long it would take to fully
measure rescurces in large Shelf areas. Industry represen-
tatives suggest that exploration and development are, in
reality, a single integrated effort and that there is no
physical distinction betueen the e.ploratory drilling phase
and the development and production phase of a new area.
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Cne industry officizl points out that initial exploratory
activity historically discovers ouly a small portion of the
ultimate reserves of the area, and is followed by a pericd
of simultaneous exploration, development, and preoduction
covering many years. :

A1l this is used to arjae against separating explora-
tion from develoment wher‘)y driliing to discover would be
accomplished before leaw. :7--roisibly through CGovernment
exploration--with the expectation that the amount of re-
sources available in a large area could be determined.

Although opposed to prelease drilling to discover,
Government and most industry officials we talked with be-
lieved that opportunities existeo for betrer indentifyinc
areas favorable for oil and gas accuzmulat:ion before leasing.
These officials believed that drilling stratigraphic holes
in the vicinity of known structures would greatly improve
the geological knowledge for potential petroleum accunu-
lation.

From deep stratigraphic test results scientists can
determine the nature of various rock layers and the ability
of the rocks to transmit and retain oil and gas. To date,
most prelease exploratory work has been limited teo non-
drilling activities including magnetic, gravxty, and seismic
surveys.

Interior has permitted shallow core hole drilling in
some areas, limited to 1,000 feet, and .wo deep stratigraphic
test wells (up to 16,000 feet) in the South Texas Shelf area.
The deep stratigraphic tests, approved in August and November
1974, were initiated and financed by a consortium of oil
companies.

Methods for conducting tests
and data avallaoility

Stratigraphic tests in Shelf areas could be conducted un-

der a variety of options, including:

l.. Drilling done by a contracter under the terms of
an exclusive Government contract.

2, Drilling done by Government, using Gevernment pec-
sonnel and fac131t1es.

3. Government and industry joint ventures on a cost-
sharing basis.

[T
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4. Briliing done and financed by industrial groups
with Government approval. {This is the method used
tn the South Texas tests.)

The way in which stratigraphic tests are conducted does
not have to be limited to one of the above methods but could
be undertaken through any combination of thess methods
The key point is that the Government should insure that the
scope of exploratory activities is sufficien:iiy broad to
encourage efficient and orderly developrment of Shelf re~
sources, even if this means Government financing of drilling
activities,

We believe that Interior should encourage industry to
conduct additional stratigraphic drilling tests similar to
those done off South Texas, as part of implementing a Fed-
eral systematic plan for resource appraisal in Shelf areas.
Such a plan could set forih a timetable for providing
minimum levels of exploratory coverage in Shelf areas, and
the collection, analvsis, and mapping of resource data.

The cost of the stratigraphic test program could vary
markedly, depending on several factcrs including lecation,
number, and depth of wells,

The cost of the Gulf of Mexico stratigraphic tests
{consisting of two wells) were estimated at $2 million each.
Interior officials told us that these costs were probably
much lower than would be incurred in other more hostile
frontier areas, such 1s alaska.

Also, Interior noted that establishing sinimum program
needs would reflect differences in the subiective judoments
of both Government and oil exploration companies. In the
final analysis responsibility for escablishing minimum
program needs rests with Interior. For this reason, we did
not attempt to estimate the cost of a stratigraphic program
as part of our review. However, because of congressional
committee requests for cost estimates of 2 stratigraphice
drilling program, expressed subseguent to our 'ev‘ew, we
are working to develop such ustimates.

If such a program encouraged industry participation,
the sharing of costs between industry and Government could
only be ascertained after a program was defimed and indus-
try had been given an opportunity to express its partici-
patory interests. It is reasonable to expect that some
ccmpanies would want to finance exploration to preserve
the relative competitive advantage in pidding for leases
they now eunioy by havirg access to more information

e o
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than others. Under the data disclosure guidelines outlined
on page 11 and Interior's proposed regulations (see p. 12)
this informational advantage obtaine- through private ex-
ploratory efforts would be preserved, at least for individ-
ual lease sales. .

in addition to the cost issue, other unresolved issues
concern whether {1} the tests should be made on or off the
geological structure, (2) environmental impact statements
would be required if drilling were done onstructure because
of the higher prebability of hictting oil or gas reservoirs,
and (2) data should be rel:ased to the public at large.

In coamenting on this report, Interior stated that off-
structure versus onstructure drilling needed to be reviewed.
It argued that if holes are drilled onstructure only vwhere
they would be drilled anyway after the sale there would be,
in effect, no cost to society of drilling the test onstructure
before the sale. A March 1975 Interior draft analysis of
this provided us by a Department official, notes, however,
that it would be necessary 20 determine which holes would
certainly have been drilled after leasing if they were not
first drilled before leasing--a difficult if not impossible
task, in our judiment.

Also, differences exist between development drilling and
offstructure stratigraphic &érilling. For example, accord-
ing to a Survey official an average exploratory and develop-
ment well going to a depth of about 14,000 feet would re-
iquire a surface hole more than 30 inches in diameter and
would need casing to the bottom of the hole. 1In comparison,
a stratigraphic tesi would require a surface hele 2s small
as about 8 inches with only surface casing. Therefore, a
stratigraphic test hole would.not re as expensive as
2 development well. Also, as indicated above, onstructure
drilling poses greater environmental risks than offstruc-
ture drilling.

Under methods 1 and 2 shown on page 8, the data could
be released early to the public thereby helping to ease in-
formational disadvantages among o0il companies and encourag-~
ing competition. - Survey has noted that under methods 3 and
4 industrial participants would expect the results of the
tests to be proprietary because of the substantial invest-
ments they would be making. For the South Texas strati-
graphic tests all data is being treated as proprietary to the
public at large before the leasing offer, but will be made
public following the offer. The data is bLeing made avail-
able to the Government before leasing. Releasing the data
following the offer would allow the public access to the
test resulis andlcould be used in subsequent offers in the

!
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Concerning data cocllected in the process of exploring
or leasing the Shelf, we believe the feclilowing general rules
are appropriate.

1. A clear distinction should be made between raw;
processed, and interpreted data, to avoid dispuzes
at some later date as to which specific data should
be made available for public inspection.

2. Raw, processed, and interpreted data, produced di-
rectly by the Government, should be made available
to the public. : ’

3. Raw, processed, and interpreted data, produced
through wholly {ederally financed activities, should
be made available to the public.

4, Raw, processed, and interpreted data, gathered by
private parties under exploration permit, should be
made available to the Government; the raw and
processed data should be made available to the pub-
lic at large at a time certain, deotermined by the
Secretary of the Interior, which wouid not be
detrimental to the competitive interests of the
permittee,

5. Raw, processed, and interpreted data, gathered by
private parties under a Federal lease, should be
made available to the Government; the raw and
procassed data should be made available to the
public at a time certain, determined by the Secre-
tary of the Interior as not being detrimental teo
the competitive interests of the lessee.

On April 18, 1975, Interior anncunced that it was pro-
posing new regulations concerning geological and geophysical
explorations which weuld include deep stratigraphic drilling.
But indications are tnat drilling will still be done at indus-
try's preference without Federal involvement or direction to
insure adequacy of data coverage. Interior noted that data
concerning the geology of the continental margin was a pre-
requisite to the appraisal of offshore resources, as well
as the protection of the environment in the event of future
development. In commenting on this report Interior noted
that the chief value of stratigraphic drilling would be as
an aid in establishing the risk factor and certain potential
reservcir parameters.

11
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Under Interior's proposed requlations geological and
geophysical data, including processed but not interpreted in-
formation, collected pursuant to an exploration permit
would be made available for public inspection, as follows:

~-Gegphysical data including processed information
would be made available 10 vears after issuance ¢f
a permit to conduct exploration.

~-Geological data and processed information would be
relzased

1. Immediately through public notice of the discovery
during drilling operations of oil shows and environ-
mental hazards on unleacsed lands when these shows
or hazards are judged to be important by the Direc-
tor, Geoclogical Survey:

2. 10 years after issuance of the permit tc conduct
exploration except for deep stratigraphic drilling;

3. 5 years after the date of completion of a test well
or 63 calendar days after the issuance of the first
Federal lease within 50 geographic miles of the
drill site, whichever is earliest, for deep strati-
grophic drilling.

Written comments concerning the proposed regulations are
to be submitted to the Director, Geological Survey. Interior
expects that all comments will be received by June 1975,

Intericr’'s proposed regulation:s do not reguire industry
submission of interpreted data to the Government, but do re-
guire lessees to submit interpreted data on operating leases.
Their value would seem to be equally, if not more, justified
before leasing because they would give Survey the benefit of
a broad spectrum of expert analyses for comparison with its
own analyses,

also, Interior's proposed regulations do make a clear
distinction among raw, processed, and interpreted data. We
believe clarification is needed at this time to avoid dis-
putes . at some later date as to which specific data should be
made available for public inspection. Furthermore, we be-
lieve data retention periods, such as those proposed of 5
and 10 years, should be established only as outside limits
and that Interior should strive to make data available for
public inspection earlier, if the Secretary determines that
to do so would not be detrimental to the competitive in-
terests of the lessee or permittee.
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CONCLUSIONS

The Pederal Government relies primerily on industry
interest in deciding where to lease. Interior has fer all
intents and purposes left tract selection up to industry.
But industry officials admit that they dc not have adequate
data concerning resource petential of new Shelf areas and
wildcat tracts.

information received from stratigraphic test drilling, |
carefully located in previously undrilled areas of the Shelf,
would be valuable in indentifying areas favorable for oil and
gas accumulation. This knowledge would allow exploration and
regource appraisal to proceed more scientifically and effi-
ciertly than would otherwise be possible. Benefits of stra-
tigraphic test drilling in the Shelf would accrue to both
Government and industry and is favored by both.

Interior has recently announced new proposed regulations
wiich would include deep stratigraphic drilling in Shelf
areas. But indications are that drilling will still be done
at industry's preference without Federal involvement or di-
rection to insure adequacy of data coverage. In all likeli-
hood industry would conczntrate its 2fforts in prime Shelf
areas and provide little, if any, information on other Shelf
areas.

We believe that the Government should take the lead to
insure the development and implementation of a systematic
exploration plan for rescurce appraisal. To the extent the
Government finances exploration in implementing the plan the
data should be made available for public inspection as soon
as practicable. Also, the results of industry-financed
activities should alsc be made available at an early date
if the Secretary determines that to do so would not be
detrimental to the competitive interests of the lessee or
permittee.

Therefore, we proposed to the Secretary of the Interior
that he (1} undertake a Government-financed exploratioen pro-
gram which would include selective stratigraphic test drill-
ing in all Shelf areas before leasing and (2) issue pre-
leasing exploration permits which would require industry
to submit all geotechnical data which Survey consigdered
necessary to adeguately value Shelf oil and gac resources.

i
i
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AGENCY COHMENTS AND
OUR EVLLUATICH

Interior, in commenting on this report on April 30, 1375
{see app. I}, stated that it believed non-Government-financed
presale expleration, including stratigraphic &rilling was
useful in some instances, but believed that a Governpent-
financed program would not be justified. Also, Intericr
stated that ouv zecond proposal was presently being ac-
complished,

Iinterior favored continuing the present system of in-
dustry exploration over ocur proposal %o have the Government
finance exploration efforts when warranted, because (1} de-
velopment would probably be delayed for 1 or 2 vears and {2}
having private industry finance the exploration serves to
insure that the exploration was really worth more than it
costs.

Klthough we agree that exploration activities could de-
lay leacing som=vhait we are aware of no evidence to indicate
that development wou.l be similarly delayed, and Interior
dces not offer any supportive evidence. Interior's argu-
aent does not take into account the fact that exploration
is a prerequisite to development in any event whether or
rot the timing of this acrivity is before or after leasing..
Stratigraphic drilling data is not merely nice to have out
by Interior’'s own account is data which is a preguisite to
appraising offshore resources, as well as protcoting the
environment in the event of future development. We do not
ag.ee with the implicacion ¢ the second point that pri-
vate exploration is always cost effective and in the best
public interest, Obviously, private exnloration will con-
tinue as long as it is profitable to do so. However, it
does not mean that the exploration costs reflected in the
prices cherged for the commodity and borne by the coasum-
ing public are necessarily the lowest c¢osts, .nd result
from the most successful exploration activities.’ A case
in point is the string of exploratory failures under the
leases acquired in the December 1973 offer of northeastern
Gul. of HMexico acreage. According to industry reports -ail-
lions nave been spent during nearly a year of drilling with-
out reported finds.

Qur proposal to insure the availability of all geotech~
nical information under exploratory permits is not being fully:
accomplished at the present time, as Interior indicates.

First, the Dacember 1974 Secretarial Crder on this subject and
the April 1975 proposed regulations concerning exploraticn

14
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activities regquire the submicsion 0f processed dfata hut not
interpreted data. Second, availability of dats for pub11c
inspection has not vet L-en decided since Intericr
proposed new rulemaking provisions and 1s awaiting
comments on the propossai.
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RECOMMENDATIONS

We recommengd that Lhe Secretary of the Interior:

~=-Direct a geological exploration program which wourld
provide for the éevelopment and implementation of a
systematic plan for appraising Shelf oil ard gas
resources, including selective stratigraphic test
drilling in Shelf areas, before leas.ng and which
would insure implementation of planned sxpiorat:ion
through federaliy financed activities, DNata pro-
duced through federally financed activiti ? yld
be made available to the public as soon a actic-
ctie.
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--Issue prelease 1eoclogical exploration psrmits under
which exnloratory work could be done and financed by
industrizal groups with Government approval. All zeo~
technical data, including interpreted data, should be
available to tne Government. The raw and processed
data should be made available to the punliic at large
at a time certain when determined by the Secretary of
the Interior that it would not be detlrimental to the
competitive position of the permittees. A clear
distirction should be made among raw, vroressec. and
interpreted data, to avoid disputes at me late
date as to which specific data uinuld be made avail-
ible feor public inspection.



CHAPTER 3
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EFFECTIVENESS OF TRACT VALUATICOR

PRACTICES SERIQUSLY HINWDERED

BY IRADEQUATE DATA AKD ANALYSIS

e e o i W

. Bsrause cf inadequate geolazizal and genphys
and the inabirlity to 2nalyvie and interpret avainl
Interior cannot re&sonably inture the integrit
valuation systew. A major contributing factar is tha
lease offer size and frequency in 1974 have resulted
an abbreviated valuation prograz to meet wor<load demand.

SIG\IF CANCE OF ADEQUATE
VALTETIO BROCHES

i A

After industry has nominated the tracts they are
interested in, and before offering tracts for lease offer,
Interior conducts a precffer evaluation of the rescurce
potential of ecaeh tract. This :s an independent evaluation
cf the worth of each tract offere¢d for lease and the esti-
mated volve is used as a primary factor in determuning the
acceptability of industry bids.

The results of overvaluaticn and undervaluation ef
tracts are difficult to assess. Tracts overvalued in rela-
ticen to industry bids might result in turning down a bid
even if there appears to be zdegqu. te comperition. On the
other hand, those undervalued would likely be awarded st
less than fair value if thete is inadeguate coap2iitica and
could be a targain to the high bidder.

In gituations where the market functions well; e.g.,
when there are rmany bor~ fide bidders and the market is
truly competitive, ther.: would be no need for a/valuation
systez to develop 2 presumed market price.

Interior is attempting to enhance the competitive
climate in Shelif leasing. It is propesing nes bidding and
data disclosure regulations and :s undertaking a review of
alternative bidding systems. There is merit %o Interior
actions to create a competitive environment for lease offers.

Sgae Interior officials argue that the costs 1o socievy
of overest:imating public resource values are greater than
tne costs of underestimating resource values. The argument
is that if the Government overestimaces the resource wvalue
of a tract, and the high bid is less than the Government

estimates, them the tract usually will not be leased

1g



and developed, and the net value of o0il will not be re-
covered. On *4"e other hand, if the Government underesti~
mates resovvoe valus, the economic tent of the rese rce

will not be fully captured by the public., However, an
Interior offictal =aid that this Joes not mean that the

value is lost, only that it accrues to the high bidder
{petroleum company) instead of the Treasury. We and others
would argue, however, that this is a critical »2int since
these are the public’s resources and i1t 1% the Governrent's
job to not give them to industry for iess than they are we th.

Tne argmsnt against overvaluation fails to note that
the tract's resources are not lost but rather their esploita-
tien is only postponed for later dev lcpment.

Aanother Interior official takes the opposite position,

*1f we relect a bhid when we should not, the
consequences are usually not tos serious because
we can recffer the tract later. If we make the
opposite mistake, and lease when we should not
there is alwmost no way we can retrieve Our €rior.
This says that if we lean in either direction,

it should be toward rejecting bids in close cases,
not toward accepting them.”

The reason it is increasingly important to focus on the
valuation system is that the conditions necessary to preduc
a h.ghly competitive market are not always present. As
pointed out in » HMarch 1975 report on Shelf leasing goals, 1/
large acreages offered quickly usually mean spreading bidders
and dollars thinly. Once biddsrs have accumulated sizeable
amounts of undrilled property, their incentive Lo putchase
more is reduced, further weakening the market. Availability
of equipment, labor, etc., also affects the market. Tnese
conditions are likely to increase if present policies are
pursued vigorously.

The following sections detail weaknesses in the
valuation program and offer suggestions for improvement.

B

1/0utlook for Federzl Goals tc dccelerate Leasing of 0il and
Gas Resources on the Quter Continental Shelf (RED 75-343},
March, 1275, p. 27.
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ox Interior

Survey field offices, wi:h assis T
r evaluation of

tance
headquarters are responsible for the preoff
tracts,

£
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Factors affecting the value cof oil and gas properties
on the Shelf, such as the amount and characteristics of
reserves, exploration and development costs, levels of
taxation and the future prices of ¢il and gas, cannot be
determined. Therefore, the values for each of the factors
used for tract evaluation reguire many judgments and involve
many uncertainties which have to be weighed and evaluated on
the bas:is of individual experience, knowledge, and choice.

To deal with the uncertainties involved in the
vxluation process, Survey uses a scientific techaigue called
the Monte Carlo method of simulation. This method has
proven merit in scientific applications and is an accepted
industry technigue in evaluating petroleum prospects.

Essentially, the Survey evaluation uses a computerized
mathematical model that predicts the possible future develop-
ment of a Shelf tract. Based on the laws of probability,
the Survey rodel predicts 500 possible outcomes that might
result from the exploration and deveiopment of & tract. A
discounted cash flow calculation is performed by computer
for each of the possible cutcomes,. to determine the range
of possible values for each tract. The average of the
possible values is used as the Government's estimate of
the tract's fair market value. The Sutvey simulation model
incorporates over 30 factors which break down ints three
types of information--geotechnical (geological and geophysi-
cal), engineering, and econ. nic.

Of the 30 factors used in the model, the & listed
below have more impact on § elf tract valuation than
others,
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Type of information Variable factors Factor definition
GectechnicTl Kunber of voluma of predicted
{geclogicad praoductive acres reservoir{s}
and geophysical
Reservoir thick- & ° v =omou
ness
Dry risk Percentage chance
that track will not
contain hydrocarbens
Engineering zegovery factor Proportion of oil
for oil and gas in reservoir
expected to be re-
covered
Recovery factor ®« % & = 8 8
for qas

Development costs Cost of exploratory
and development
drilling and platform

construction
Economic Cil price Prices expected owver
the life of the
project
Gas price # ® ® ® a8 8
Discount rate Minimum rate of re-

turn used in deter-
mining the present
value ¢f expected
cash flow \

The follewing table serves to illustrate the sensivivity
of the tract values to changes in the factors. We computed
the differences in dollar value of a tract which iInterior
valued at azbout $9 million by introducing into Interior's
computation a factor change of plus and minus 50 percent.

It should be noted that 50 percent was used onlvy to high-
light the sensititivity of changes. We are not suggesting
that the revised factors should be used in the valuation
model or that they are necessarily more realistic indicators
of existing condidtions.
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Factor Percentage Change in
value used Factor change in dollar
by iInterior value used factor value

Factor type {note a} by GAQ values cf tract
{millions}
Discount rate 13% £.5% -50 +6.6
13% 1%.5% 450 -3.4
Dry risk 50% 25% -~50 +5.2
50% 75% +590 -5.1
Producing Acres 373 286.5 -50 -5.8
573 859.5 +50 +4.7
Reservolir
thickness 100£¢. Soft, -50 -5.0
100f:. isgfe. +50 +4.7
Projected o¢il $6.50 $3.25 ~50 -4.2
price {per §.50 5.75 +50 +4.2
barrel)
0il recovery
factor 480 2440 ~50 ~3.6
{burrels per 489 720 +50 +3.5

acre foot in
reservoir)

a/Most probable factor value.

411 fartors excepr the dry

risk factor have a range {minimum, maximum, and most

probable)

The geotechnical factors used in the Government's Monte
Carlo model determine the volume of 0il and gas resources

for each Shelf tract.

Estimates of the values of the

factors involve collective interpretive efforts of Survev
geophysicists, paleontologists, geologists, and engineers.

Essentially the r-ie of each is as follows:

--Geophysicists use seismic information to construct
three dimensional maps of the tract's subsurface

structure to identify possible reserveoirs.

--Paleontologists and stratigraphers use well data to
gxtrapolate the paleontologic ages and zones of the
subsurface sediments, and the nusber, depth, and

20
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thickness of potential reservoir beds expected to
be encountered on the tract to bes offered.

~-~-Geclogists, by studving the above information, the
drilling history of the area in which the tract is
located, the resultis of specially processed seismic
information, {bright spots, sand/shale) estimate the
azount and type of resources expected to be found on
the tract.

--Enginecers, together with geologists, determine the
probability that the tract's geclogical structure
will be dry: i.e., will not contain hvdrocarbouns in
commercial guantities, based on the entire spectrum
of data used in the resource evaluations.

Both Government and industry officials told - that
petroleum scientists having access te the same dat. would
not necessarily agree among themselves about interpreta-
tions of data used in estimating doliar value for a given
tract. Thus different values would result.

TRACT EVALUATION BASED ON
INADEQUATE DATA AND ANALYSIS

Because of data limitations neither Government nor
industry knows for certain whether a tract contains oil or
gas beforse drilling. Therefore, resocurce estimates repre-
sent only an intelligent guess as to the availability and
valuve of the resources.

The source and characteristics of the data base for
each information type, and shortcoaings in the availabil-
ity and use of this data are discussed in the following
sections. ’

Geological data

" With poor or missing geological data the Government
is likely to conservatively estimate tract dollar values
in undeveloped areas. According to Survey scientists their
evaluations in the Gulf of Mexico offer in December 1973
{Mississippi, Alabama, and Florida) were conservative
mainly because of the lack of well data for the area.
Survey valuation of the tracts receiving bids for that sale
was less than 10 percent of the high bids.

Regulations require!submission to Survey of geological
data derived from each Federal Shelf well drilled. Because
of this requiremeqt its 'overall well data base is assumed

i
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to be normally greater than the well datz base of any one
petzoleus company.

This geological data includes varicus tvpes of well
logs, well tests, samples, and production information.
Survey must rely on voluntary submission by industry of
available State well data that is not publ:ic information.

As i{ndicated earlier (see pp. 13 and 15) we believe that
interior should undertake an exploration program which would
provide for a systeratic appraisel ¢f Shelf oil and aqas
resorces.,

Inadequate quantity and use
of geophysical data

Survey is at a disadvantage in wvaluing tracts for lease
offer because it does not have as much geophvsical data as
a given conmpany has for individual tracts, and is trailing
industry in its ability to make the best possible use 0f the
information.

Inadeguate quantity of data

Geophysical data normally includes regular and
specially processed seismic data.l/ This is usually pur-
chased by Survey from industrial sources. Individual
petroleum ccmpanies also purchase data from industrial
sources, and in some cases acquire their own geophysical
data.

In contrast to geclogical dzta, industry does not now
submit teo Survey geophysical data collected and processed
under exploratory permits issued before iesase offer. As
indicated on page“l12, Interior announced new proposed
regqulations in April 1975 which would reguire 3 permittee
to submit to Survey raw and processed geclogical and
geophysical data obtained through his explorations.

1/8eismic surveying is by far the most frequently employad
geophysical technique used in Shelf exploration before a
lease offer.

22
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Survey usually purchases scismic data on 2x2 mile
grid spacing over each tract offered. In contrast,
petroleum companies usually purchase or develop their own
seismic data on much smaller qrid areas, in some cases as
small as 1,500x1,500 feet enabling better resource identi-
fication.

Until recently, Survey has not considered grid control
tighter than 2x2 milegs to be necessary because a major
structure could be easily identified with such data, But
now, accerding to Survey, all major structures in the Oulf
of Mexico have been identified and smaller seismic gri.
data are needed to identify and evaluate the smaller pros-
pective marginal structures and stratigraphic traps which
remain in tre relatively well developed areas.

Recently Survey began purchasing "fill-in® seismic
data which will effectively give a 1zl mile grid spacing in
many Gulf of Hexico arezs. In nonexplored frontier areas,
however, for instance the Atlentic, Survey still considers
2x2 mile seismic data ample to identify the larger struc-
tures.

In our review of Survey evaluations, we also noted a
few cases where Survey had no seismic coverage. According
to Survey, no seismic data was available for putchase in
these instances. However, th& bidding companies probably
had seisnic coverage because they had either obtained the
information themselves or had contracted with a geophysi-
cal contractor to obtain it. Survey field officials indi-
cated that they de not contract with geophysical companies
for such exclusive work because it is 3 to 4 times more
expensive than buying ofi”the nonexciusive open market.

We believe that Interior should issue exploration
peimits requiring industry to submit all geophysical data,
including interpretive data, which the Government con-
siders necessary to adeguately value Shelf oil and gas
resources. The raw and processed data should be made
availahle to the public at a time certain as determined
by the Secretary of the Intericor. As indicated earlier
Interior’s proposed regulations do not require that inter~
preted data be made available to the Government.

Also, we believe that Interior should finance
geophysical exploration to insure the implementation of a
systematic exploraticon plan. The program could provide
for gathering the data under the tcrms of an exclusive
Government contract with drilling contractors. The data
gathered under such arrangements should be available to
the public as soon as practicable.
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Government not able to use

dita now on nand

Workloagd pressures caused by increases in lease~offer-
size and frequéﬁcy in 1974 have resulted in an abbreviated
evaluation program to meet workload demands. Survey is not
able to use some seismic data now on hand to adeguately
evaluate pocent:ial petroleum accuwulations.

Two of the rost nriticai factors vhich determine tract
value are reservoir acreage and thickness. These variabies
are used to determine the volume of the reserveoir and are
ectimated by a geoscientist from analysis and interpretation
of seismic structure maps and geological data frem nearby
wells, if available,

The nuaber of structurs mnaps a geoscientist is able to
construct and interpret 15 one of the most importaent aspects
of the evaluation since it represents potential petroleum
accumulations at various subsurface horizons or levels., Ths
fewer maps prepared the wmore uncertain the evaluation is and
a conservative estimate of resources if likely to reflect that
uncertainty. According to Survey, for most &tracts, structure
maps at two or more horizons are needed Lo insure & reason-
ably accurate ovrofile of the subsurface structure.

Betore the 1974 lease offers, Survey normally prepared
from seismic information, structure maps at two different
horizons. However, in a June 1974 memorandum to the Chief,
Conservation Division of Survey, concerning lease offer
evaluation procedures, the Conservation Manager of Survey's
Gulf of Mexico Qffice stated:

“With the sales increasing in size and the

interval between sales becoming more compressed,

it is physically impossible for our geophysicists

and geologists to prepare multi~horizon maps for

every ifract.® .

Thus, for the 1%74 lease offers, only one horizon map
was prepared for most of the offered tracts. In contrast
to the single horizon evaluation, petroleum companies'
evaluations of a given tract normally include at least 4
horizon maps, and according to Survey, ccmpanies will
prepare as many as 10 maps at different horizons for some
tracts. !

i

Qur discussions with|major companies srowed
indications that tracts are analyzed extensively. One
cormpany stated that every technique available is used to
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analyze a given tract:; and another said that the data for 2
given tract is "fine-~tuned.”

In contrast, consider the following example froam a
March 1974 lease coffer which illustrates the conseguences
in situations where the Government maps only one horizon
instead of two or more.

The example group comprised four tracts. A seismic
structure map was prepared for an horizon at about 3,500
feet. The interpretation results of this horizon map showed
that one of the four tracts had good prospective acres £for
0il or gas discovery. The other three tracts as interpreted
at this horizeon showed no prospective acres. If the analy-
sis had stopped at this point, Survey would have considered
the three tracts to have no value.

Irn this instance, however, Survey had time to prepare
an additicnal map for an horizon at about 6,500 feet. The
interpretive results of this horizon showed that all four
tracts ratner than just one had good prospects. The de-
tails are shown in the following table.

Value per Value per

Tract one horizon two horizons High bid
{millions) {mzillions)

1 Valuazble but $27.4 $24.9

not computed - .

2 None 5.3 14.3%

3 " 7.9 23.4

4 4 4.5 23.4

Fesults of the May 1974 offer provides another example
of how evaluations are affected by multiple mapping.

Because of the risk of leasing more acreage than could
be adequately evaluated, few multiple horizon maps were pre-
pared in making the tract evaluations for that offer. &
Survey analysis of 20 of their tract evaluations for this
offer indicated that by ~=ot preparing multihorizon maps
Survey faziled at least twice to identify potential oil and
gas -accunuiations. On one of the tracts Survey placed a
nominal value of $144,000--$25 per acre, whereas the high
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bid was $4.7 million and the average of the 7 bids was

$§2.1 millien. Similarly, the nominal value of $144,000 was
placed on a tract which received a nhigh "»id of $5.2 mil-
lion znd an average of $2.6 million for s bids.

Inadeguate mapping can alsc lead to possibly
overvaluing a tract's worth and result in rejection of a
bid. For example, Survey's postoffer evaluation of a tract
indicated that:

%4 deeper map would h:v- been desirable to
evaluate the remainder nof the prospective section
but was eliminated due to lack of time. To com-
pensate for this, optim:stic values for average
net pay and reservoilr fill up were used on the
shallow horizon.”

The ontimistic values for the tract, however, resultegd
in & presale value which exceeded the high bid by about
$4.5 million and caused the rejection of the high bid.
Survey recommended to BLM that the bid be accepted in this
case because of its optimistic estimate, but its recommends-
tion was not accepted.

The results of stratigraphic drilling which we favor
could alleviate the mapping weaknesses by delineating
potential petrcleun accumulations at various subsurface
levels. Such knowledge would help define the levels to
be mapped.

In additicn to inadequate mappinc, the accalarated
leasing program has precluded a detailed examination of
available well data which would aid in the geological and
engineering aspects of tract evaluation.

Survey engineers told us that manpower shortages had
prevented indepth studies of existing reservoirs.

We believe that Interior should pace lease offers at a
frequency which wili permit Survey to construct and inter-
pret multiple horizon structure maps. .

Government trailing industry
in developing and using
technological advances

Another advantage industry has in waluing tracts is in
developing and testing technolegical advances in geophy51cGl
data enhancement.
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Industry representatives told us that tney continually
explore new ways to use and interoret data to hopefu
develop new cechniqu-s to reduce uncertainties and ri
Rccording to Interior, individusl petroleus cowupanie
computer programs that are capaple of analvzing seismic data
in many different ways. These programs ate considered oy
the companies to give them a competitive advantage and
therefore are kept confidential.

a

Some new advances, however, doc become marketed and
available to Survey. One such technique that Sarvey be-
lieves has had a major influence o¢n bidding is the “bright
spot.” This technique came to the fore in the late sixties
and ‘: uaow used extensively by industry: however, bright
s3pof. was not available to Survey on an open market basis
until 1373,

Industry has had the opportunity €0 correlate bright
spot data with empirical exp:rience whereas Survey does not
yet know how reliable this data is so as to attach a high
degree of confidence to data indicatiens,

Survey officials believe that they need much nmore
experience in drilling on bricht spot areas before they can
match industry’s degree of confidence. It should be noted,
however, that industry‘'s high confidence may not be well
founded. An article in the March lu, 1975, Oil and Gas
Journal reports some industry officials as saying that
their companies may have relied too h:avily on bright
spot and caution that a misapplication of the technigue
or a failure to rxcognize its limitaticns could well be
the cause of rather high bonus prices that bave not been
justified by the results.

Examples from recent offers give some insight into
the difference more confidence and better information could
make in value estimates. Survey analysis cf its evaluation
of 18 tracts in the May 1974 sale indicated: “We had good
bright spot occurrence on or neatr 5 of the 18 tractg but
only increasea our chance of success by 10-to 30 percent
which is probably not nearly as optimistic as those used by
the high bidders on these tracts.®

In addition, since bright spots are derived by special
processing of seismic data, industry's tighter seismic grids
(1500x1500 feet against 2x2 miles or %98 percent smaller
grid than the Government)} enables industry to sometimes
detect bright spots on tracts whilie Survey can not. For
example, in a recent sale, Survey noted on one tract that:
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“There was a weak resemblance of a bright spot,
which we did not use in our chance of success of
30 percent. Evidently the bidding companies sav
reliable bright spots on more seismic lines than
were available tec us.”

Also, according to Survey scome petroleum companies
appeal to have developed tecnniques £or enhancing the
quelity of seismic data. This enhanced data, not available
tc Survey, could have a major effect on resosrce estimation.
For example, there are several areas in the Gulf of Hexice
where seismic data guaiity is poor because of channel fills
{areas ¢of mud depositst. The mud deposited in these areas

blocks out much of the datz nurmally received £rom seismic
information.

Because of the poor data quality, Survey evaluations in
these areas have heen very conservarive for findirg o0il and
qas in relacion to the high bids. 1In a recent offer, for
cexample, Survey valued tw0o tracts at the minimum value of
$125,000 each because the data qualicy prevented the con-
struction of a map. In ¢ontrast, the two tracts were valued
at S$11 and $§18 million hy the high bidders. Also, Survey
could not prepare a complete map for another tract in the
areas and as a result Survey valued the tract at $11 millien
compared to a high bid of $169 million. A maior petroleus
discovery has since been made on the tracek.

Engineering factors not
rcagily measuiable

Engineering factors are used in the Government's Monte
Carlo model for determining the amount, timing, and rate of
petroleum resource recovery. Also as indicated on pages 1%
and 20, engireering variables, such as oil recovery factors,
have a major effect on preoffer values even when compared to
geophysical and geclogical inputs.

/

Survey engineers told us that values for the majority
of the engineering variaoles cannot be measured until the
prospect has been driiled and developed. or in many cases,
until after the structu:e nas been depleted and abandonegd.
Consequently, engineers must estimate the magnitude of
each factor on the basis of experience. Survey engineers
noted that the accelerated program and lack of manpower hagd
prevented indepth studies of existing reservoirs which would
aid in the engineering aspect of tract evaluation,

One major data problem is the lack of engineering
information concerning costs of development in deepwater
areas. Presently the deepest well completion in the Gulf
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of Hexico is in 374 feet of water. Tractg in water excesd-
ing 860 feet were offered and leased in 1974. This factor
will be especially critical in Gulf lease offers scheduled
oy Interior for 1976, because of the emphasis placed za
deepwater tracts.

The value of & given tract {basec¢ on the dete that is
currently in the Monte Carlc computer pregram and assuming
a maijnr reservoir), decreases greatly at progressively
deeper watsr depths. For example, a tract having a valae
of about $84 million in 400 feet of water decreases in
value at B00 feet by about 30 percent, at 1200 feet by about
80 percent, and at 1600 feet by about 90 percent. The maxi-~
mum platform costs Survey introduced intc the evaluation
model is S$30 million regardless of the water depth. In-
dustry appears to be in a better position than Svevey to
estimate development costs but according to Survey ang offi-
cials of four major petroleum companies we talked to, even
industry does not know for certain what deepwater develop-
ment costs will be. The technology for deepwater produc-
ticn is still in the research and development stage.

Economic factors are
very speculative

Economic factors presently incorporated in the model
include tax rates, cil prices, gas prices, and discount
rates {(or rates of return on investment). All are very
speculative figures. The Goverament uses the ecconromic
factors on the Monte Carlo model to estimate the revenues
and expenses expected to result from developing Shelf
tracts. values of the economic factors for each tract
offered are normully the same except for drainage tracts.

Drainage tracts are =2xpected to begin production
sooner than development or wildcat tracts; therefore, the
current narket values are used in the Monte Carlo analysis
of drainage tracts.

Washington headquarters furnished the oil and gas
price and discount rate inputs which are developed by
Interior economists and Survey determined the tax rate.

01l price factecr

Expectations about the future price of oil, influenced
by longrun supply and demand forces, are very speculative
and this holds truve for the oil price used in Survey‘'s
Mcnte Carlo simulation.
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The oil price was deterrined by Interior econcmists on
the Dasis of (1} past oil shale and Shelf lease bids and (2}
estimates of future prices obta nea fi~m Government agen-
cies and individuals knowledgeable about the oil industry.
An Interior official admits that it "could eastly be wrong
abou. the jevel of future oil prices.”

Based on varicus sources interici assumed for valuzation
purposes the price of 21l lies between 55.50 and $7.50 per
barrel, with $6.50 as the most probable price. Exceptions
to these prices have been made for drainage tracts, however,
since production is expected to come online much sconer than
for wildcat tracts. We noted that the most prebable prices
of oil for drainage tcacts ranged from $6.50 to $7.58 per
barrel in the Harch 13974 Shelf lease offer.

Interior computed or sclicited the following prices
from the two principal gources gentioned apove.

Price estimate

Soutce per _barrel
Qi1 shale bids $6.50 to § 7.00
Shelf lease offer $11.86
Individual forecasts $£.50 to $10.00

Aeeording to an Interior headquarters official, he znd
Buyrecauw of Mines personnel arrived at the ¢il shale price
astimate by analyzing the first two oil shale wract offers.
B2 told us he believed this figure represented the oil
industries' estimate of futuire oil prices, since at ieast
S years is required te reach production, To arrive at a
price range for use in the Monte Carlo valuation method he
arbitrarily reduced the price by $.20 {on the assumption
that the Shelf oil was of lower gqguality) and estimated that
it would sell Sl below or apove the $5.50 figure to arrive
at the £5.50 to $7.50 oil price now being used. ;

Interior cors:idered the price of 511.80 per barrel
implied from 3 recent lease offer tc be too unrelizhle be-
cause Interior suspects that Survey's reserve figures for the
ieases could have been conservative and cause3d the higher
bid price. The other forecasts which, according to Interior,
were obtained through discussions with Government officials,
a consulting firm, and an oil company in September 1973 were
Deliesved to b2 in the same guneral range as the oil shale
based price estimate,

Thne $5.50 to $7.50 o0il price range used in the Monte
Carlo evaluation method is much lower than the January 1875
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domestic oil prices of about $10 per barrel. According to
Interior officials the 35.30 to $7.50 range was used
through the October 1974 lease offer although the doxestic
price was about 5G percent higher or §S10 per zarrel at that
time

In tne Feoruary 1975 offer a $5.00 to $11.00 oil price
range was used 1n the Honte Carlo valuation., A §$7.00 por
barrel price was used as the most probable o:l price in the
February offer. &An Intericr official inforred us that no
analysis was performed to arrive atv the S5.00 to $11.0
range. 7This range was a "common sense® estizzte of ‘»gLre
¢i}l prices under wvarious assumptions about future political
and economic conditions which would have an izpact upen the
price of oil. As discussed previcusliy, tne price of ¢i1l is
one of the mo3t important factors in the Monte Carlo method
for establishing the dollar walues of the lsg
crease in the oil price used in the evalustios
greatly increases the value of the tracts. o

Gas price factor

In evaluating Shelf tracts Interior has assumed a
future expected price range for natural gas betwesn 55 cenis
and 7% cents per thousand cubic feet with 65 cents pev
thousand cubic feet as the most probable future price. The
prejected gas prices were determined by analvzing excess
demand in the natural gas market. Interior concluded that,
although natural c¢as prices in interstate matkels are pre-
sently controlled at 50 cents per thousand cubic feet by
the Federal Power Commission, the pressure for higher gos
prices resulting from the excess demand for natural gas
“will likely lead to accommodations in regulatory policy.®
Interior noted that evidence 0f excess demand is indicated
by negotiating gas contracts for as much as $1 per thousand
cubic feet in uncoatrelled intrastate markets. wWe noted that
the uncontrolled price could be much higher; for example,
the January 1975 price of gas sold on a free market basis
within Louisiana was about $2 per thousand cubic feet.

Tax rate factor

Survey developed the tax rate by determining the
average taxes paid as a percentage of total revenue in 1972
for 2¢ large petroleum companies. The tax rate distribution
used lies between 10 and 19 percent with a most probable
rate of 13 percent. Survy does not knouv how, nor could we
determine how, this rate compares toc that used by companies
in valuing individual tracts. According to Survey, com-
panies calculate annual income taxes on & cozpany-wide
basis rather than om a lease-by-lease basis.
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We believe that Intericr ceuld improve the scononmic
factors by establishing procedures, requiring periodic as-
sessments and, if warranted, adiustments in such factors.
on the basis of the most current information available,

Qther economic factors which the
Sovernment is nOt able to guantify

In addition to the many uncertainties inherent in
interpreting and processing geophysicael and geclogical data,
we were told there are many market place factors whicgh
industry considers but which Survey could not znd never
will be able to consider. These factors, as enumerated by

industry are

~-the degree of optimisp for given tracts in a given
cffer;

--the need for additional acreage to insure continued
efficient use of equipment and manpower:

-~-the need for imsuring continuing supplies to pipe-
lines and refineries;

-~-the company's contractual commitments whick will have
to be met by new sources;

~--the company's assessment of competition;

--the coapany's other economic censiderati.: such as
tax and profit posituion; :

-~-the tract may be adjacent to one already leased; in
which case the development cost would be less, since
equipment, facilities, and manpower are already in
the area;

-—the company's comprehensive corporate plan may include
the area and the tract is a key piece for the plan:

--the cozmpany may not be represented in the area at tha

time, and considers this the best opportunity %o gain

a position. 1

Because the guantitative impact of these factors on the

bids submitted by industry are not known, a company's evalua-

tion of a given tract is difficult to equate or reconcile to
the Government's value?
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Analysis of bid adecuacy

Although Survey is primarily responsible for
determzining the Government's precffer estimate of trac.
value, responsibility for the postoffer analysis of big
adequacy is vested in BLM. BLM's lease award decisions are
subject to the Secretary of Intericr’s final approval.

It has not been BLM's firm policy to reject as
inadeguate 3ll high bids which are less than the Government's
preocfer value, Since precffer =valuations are based on
geological, engineering, and economic speculation, BLM also
considers other factors such as competition, bidder per-
formance, and the quality of data used in the evaluation
in addition to the Government's precffer value.

Gur study of BLM's lease award decisions for the 4
offers 1n 1974 indicated that BLM accepted ali high bids
which exceeas 82.6 percent ot the Government's przuffer
.value. BLYM told us that they use this cutoff percentage
becauce- a tract which is rejected normally cannot be re-
offered for 2 vears because of appeals. The 8$2.6 percent
figqure 1s Government's present value of the tract discounted
for 2 years at a 10 percent discount rate. In a few cases,
BLM has accepted bids which were less than the Qovernment's
estimate on the basis of other factors such as competition,
bidder performance, and the magnitude of the bid.

CONCLUSIONS

The existenc., magnitude and economic producibility of
oil and gas on the Shelf cannot be definitely determined be-
fore drilling. Because of inadegquate data and analysis the
Federsl Government cannot reasonably insure that a fair
market value is received in lease sales of Shelf oil and gas
resources in which competition is not adeguate to protect
the public interest., Increases in Shelf sale size and fre-
guerncy in 1974 have caused workload problems resulting in
an abbreviated valuation preogram and which have a.so lessened
the Gevernment's ability to insure a fair market value return
on lease offers. All this occurs at a time when, because
of large leasing offers, competition is weakened, thereby
making evaluation zll the more important.

Although one should recognize that the numercus factors
which constitute the valuvation process are difficult, if not
_impossible, to quantify with certainty, the fact is that
the Government is not doing all that it can to to reasonably
insure fair return on the disposition of oil and gas Shelf
resources,
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what can be done? First, the Government must take
action to insure that sufficient geological data is col-
lected and evaiuated before lease offers. 2s indicated in
chapter 2, even industry Joes ot have such data, for un-
developed areas. A geological exploration program which
we recogmended would help £ill 2 serious daia gap. Second,
all geophysical and geological data which industry has devel-
cped under exploratory permits should be available to the
Government for use in t.e valuation program. Also, Interior
should contract for needed exclusive geophysical data not
available from industry arnd should pace lease cffers at
a fregquency which will ﬁermzt survey to adeqguately ccnsider
geotechnical data in its Shelf valuation program. Third,
the Government should improve the econsmic factors used
in the valuation progras by estab;lshzug procedures reguiring
periodic assessments and, 1f warranted, adjustment in such
factors on the basis of the most current informatiocn avail-
able.

Admittedly, the availability of more and better
geological and geophysical data will serve no useful purpose
for valuation unless Government personnsl can adeguately use
such data. Ev:idence indicates that Survey cannot adequately
use all of the geophysical information 1t now has on hand.
One might assume, therefore, that a call for more informa-
tion as cutlined above would only add te the inventory of
unused data. On the contrary, however, the aveilability
of more geological data and better gualiiy geophysical data
would allow improved staff use because of the ability to
focus on the most relevant areas.

We believe efficiencies in staff use are also possible
through evaluation of Shelf areas on a structure cather
than tract basis, which is the present practice. Opportuni-
ties available under a structure valuation and leasing con-
cept are discussed in chapter 4.

AGENCY CCOMMENTS AND OUR EVALUATION

In a letter dated April 30, 1975, Interior aqreed to
withhold lease offers until Survey could adequately con-
sider geotechnical data in its Shelf evaluation programs.
Interior stated that it experienced a “"temporary® lack of
capacity to accomplish Shelf evaluation programs in the
most desirable and specific manner. But it believed that
with the personnel hired and trained in fiscal year 1975,
and assuming that the budget request for the work in fis-
cal year 1976 will be funded, Survey capacity to perform
timely evaluations would be sufflcxent to meet lease offer
schedules. .
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In view of the continued growth of Geslogical Survey's
responsibility, both in geographic terms, and in the ampunt
of geological and geophysical data to be interpreted for
the tract sslection and tract evaluatlon processes, stafting
0of technical personnel is likely tec be a recurr:ing problen,
in our judgment.

Interior's comments regarding Governrent-f{inanced
geophysical exploration and the issuance of permits were
reflected in its positior concernina Government-firnanced
exploration in general, as discussed on pages 14§ and 15.
Altcuagh Interior now finances some geophysical exploration
through exclusive contracts, it generally favors private
financing over Goverrment {inancing of geophysical explora
because of the higher costs of exclusive data. Wwe delieve
the public interest would be served better :if Interior weet
to finance the collecticen of geophvysical data needed for
adeguate resource evaluastion rather than doing without the
data. Under the present practice Interior cannot reascn-
ably insure the integrity of tne valuation systemn,

interior's written comments did not contain references
to our proposal to improve the economic factors used in the
valuat:on program. However, Interior offic:ials tcld us that
they saw merit to formalizing precedures for updating such
inputs.

RECOMMENDATIONS

We recommend that the Secretary of the Interior:

~—Direct a geophysical exploration program which
would provide for the development and implementation
of a systematic plan for appraising Shelf oil and gas
rescurces and insure implementation of planned explo-
ration through federally financed activities. Data
produced through wholly financed activities should be
made available to the public as scon as practicabise,

--Issue prelease geophysical exploration permits
under which exploratory work could be done and
financed by industrial groups with Government ap-
proval. All geotechnical data, including inter-
preted data, should be available to the Government.
The raw and processed data should be made avail-
able to the public at large at a time certain when
determined by the Secretary of the Interior that it
would not be detrimental to the cempetitive position
of the perwitt?es.
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A clear distinction should he made ameng ravw, processed,
and interpreted data, to avoid disputes at some later
date as to which specific dats should be made avail-

able tor public inspection.

~~Improve the economic factors used in the valuation
program by establishing procedures requiring periodic
assessment and adiustment in such factors on the
basis of the most current information available,

a freguency which will pegrmit

-~Pace lease offers at a
Survey to adequately consider geotechnical data in

.ts Shelf valuation programs.
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CHAPTER §

INPROVEHENTS IKDICATED IN

LEASIRG AND RESQURCE DEVELOPMENT

PRACTICES WARRANT TESTIXNG

In combination with a prelease stratigraphic progranm in
the vicinity of major Shelf geoclogical structures as discussead
in chapter 2, further opportunities for improved evaluations
and more efficient exploration and development of Shelf oil
and gas resources are indicated through {1} evaluating, offer-
ing, and leasing entire geological structures rather than on
& tract-by-tract basis as in the present practice and {2} uniti-~
zation of exploration and development activities under which
lease owners would agree to unified operating control, includ-
ing ceatral management.

STRUCTURE LEASING

Under present .valuation practices Survey maps the entire
geological structure but makes no overall estimates of value
and potential resesrves of the structure. This is done only
for each tract on the structure. In turn, the tract valuvations
serve as the basis for accepting or rejecting individual bids.

These practices present two major weaknesses involving
both the values placed on the tracts and the efficiencies in
developinrg the resourc.s. First, unless extensive structure
mapping is done at many levels, geological conditions caanot
be adequately identified on a tract-by-tract basis. Conse-
guently, t1: < very difficult to allocate with any degree of
confidence the potential reserves to the various tracts for
purposes of valuation. As discussed on pages 24 to 26,
presently there is no opportunity for Survey to accomplish
the extensive mapping. Since Interior does not always accept
bids for every tract for a given structure, onlv portions of
structures are awarded. Industry representatives contend
that this checkerboarding practice has constrained develop-
ment and it prevents tue most efficient use of industry re-
sources.

Survey field officials believe that the structure valua-~
tion concept would mitigate problems in valuing resources
because the overall structure could be adeguately identified
with less mapping than would be necessary for tract-by-tract
valuation. The overall value of the structure Zould be more
realistically established than ccould the values for any given
tract on the structure. Since valuation would be on a
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structure basis it would follow that the acceptability of
pids on individual tracts not exceeding 5,760 acres {maxi-
mum acreage allowed under the Quter Cor-.inental Shelf Lands
Act} would be judged on a total structure basis--the prin-
cipal requirement being that the sum total of high bids on
the tracts, at least equaled the Governnent estimate of valus
on the entire structure. In this way, all tracts within a
structure ravy be leased whether or not the high bid on any
one tract meets the Government value of that tract. finder
piesent practice, if the high bid on an individual tract
does not meet the Government's value of that tract no award
is made, even if the sum of the high bids for the tracts
constituting the structure meets the value of the structure,

According to a Survey field office official the structure
leasing concept is a technically sound and logical basis for
iudging the acceptability of bids. Interior's Solicitor’s
Qrtfice, however, believes that since the Secretary is re-
stricted from issuing lease on tracts greater than 5760 acres,
the decision to accept or reject a bid cannot be made on a
structure basis if tne structure exceeds the acreage limita-
tion. Apparently, the Solicitor's Office believes the Secre-
tary lacks authority to accept an individual high bid on the
tract that is less tnan the Government value of that tract
even if the sum of the high bids for the tracts constituting
the structure exceeds the fair market value of the sirvcture;
and that he lacks authority to reiect an individual high bid
that eguals or exceeds the value attached to the tract where
the sum of the high bids does not equal or exceeds the fair
ma~ ket value of the structure.

Industry officials told us that generally it is not
uncommon for lessees to control leases covering a portion
of a structure, If the lessees find through exploration that
oil! and gas are present on a portion of the structure there is
a reluctance to develop the leases until after the remaining
portion of the structure is offered for fear that their com-
petitive edge will be disclosed throughout industry (lessees®
exploiatory data are proprietary and are not publicy.

Conversely, if other portions of the structure are not
offered within 5 years the lessees are reguired by the
lease terms to commit capital, manpower, and equipment to
drill or relinguish the lease and at a location on the struc-
ture which may not be the best for its overall development.

A structure leasing . program could take several forms.
At least two major oil companies have put forth propesals for
leasing whole structures, One proposal provides, in part,
that bids be made for an,undivided working interest in a
group of blocks which cover an entire geclogical structure.

| 38

B

/



£ - Bl - - - EEE
kﬁ;“bg a;ti‘w;.“;‘;‘ . g FE
L Duod SRTE

Virer ¥ § Y

A1

FAL
e

Parties couid bid for any amount of working interest, but
bids would be awarded to those individuals or companies who
bid the highest l-.ercent working interest. For example,

a bid of 3i0-percent working interest at a rate of $100,00C
per 1 percent would result in a total doliar bid of $3 mil-
lion. The structure would be developed by 2 single operator
who would be selected by the Government from among the hignh
bidders.

Another proposal calls for leasing acreage covering the
entire structure inciuding all trac*s that lie in whole eor in
part on the structure, even if some nf the tracts have not
been nominated by industry. Interior would offer leases fo:
the highest cash bonus bid cnly, urder the proposed systenm.

We believe Interior should, by means of a test progras,
pursue the merits of structure leasing tu determineg its use-
fulness and general applicability in leasing and develeping
offshore oil and gas resources. Interior also should seek
a2 change in the law 1f, in defining a tes*t program, it findsg
that the acreage lim.tation would precliude conducting the
test in the most effaective and practical manner.-

Unitization acreements

The structure leasing concept could be effectively used
along with a prelease unitization agreement whereby all tracts
identified to a given structure are effectively combined into
and congidered as 3 single lease unit for development pur-
poses. The essence of unitization is the provision for uni-
fied operating control, including central management. Typi-
cally, an operator with a majer intercst in the unitized ares
is desiqgnated unit cperator or unit manager and acts on be-
half of the operators as a whole. Because the entire struc-
ture can be explored by one operator, fewer drilling rigs,
equipment, and manpower would be required. Shortages now
exist in each of these areas and delays cculd be experienced
in exploring and developing broad new areas 9f the Shelf.

A GAD report issued in March 1975 discusses the problems
cauted by these shortages for accelerated Shelf development.

-One industry official told us that unit operation en-
compassing an entire structure is the ultimate in efficient
operation and recovery of the greatest volume of petroleum
from any reservoir. It provides the opportunity for an
operator to determine the optimum location for production
equipment and facilities which will provide the greatest
volume recovery with the least investment. Survey officials
agree. Interior officials, how2ver, pointed out, in an
Interior draft staff paper, the advantages and disadvantages
of unitized offshore activities,
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According to the paper, among the major problems of

mandatory exploratory unitization would be {1} the cheice of
an appropriate sharing formula, {2} selection of a unit oper-
ator and the determination of a drilling plan, and {3} the
risk that unitization may become a leaseholding device--as
long as a unit plan is in force, some drilling or production
anywhere on the acreage included in the unit will maintain
the leases on all lands in the unit,

The paper noted that all 15 oil company representatives
questioned were in favor of unitization of developmen:t and
production operations when the conditions warrant it. But
all companies prefer voluntary unitization over mandatery
unitization., Weighing the advantages and disadvantages,
the paper concluded that interior should pursue mandatory
unitization of froantier areas.

in light of the above it is fair to say that unitiza-
tion of offshore expleration and development activities is
not without problemsg, but is a promising tool for more effi-
cient development of badly needed energy rescurces and should
be given serious consideration at this point--especially when
industrial resources are so constrained. 1t shotld be noted
that the unitization concept itself is not new to industry.
According to Interior's analysis, about 34 percent of total
U.S. offshore oil production and 24 percent of the total gas
production in 1973 resulted from voluntary unitization.

In conjunction with testing structure leasing we believe
Interior shoula pursue the merits of mandatory unitization
of exploration and development activities to determine its
usefulness and general applicability in the Shneif program.

Interior has recently proposed new regulations that
would ban joint bidding among the major oil companies. In-
terior considers oil companies that produce 1.6 million barrels
of oil and natural gas liquids a day to be majors. The regu-
lations are intended to encourage participation by smaller
oil companies in developing the Shelf through joint bidding
by majors and smaller c¢il companies. We believe that In-
terior's proposal to ban joint bidding among major oil com-
panies would not be inconsistent with our preposal and
would enable smaller oil companies to participate in the
development of large structures in the frontier areas which
they could not likely do on their own because of the high
"risks and costs ascociated with developing these areas.

CONCLUSIONS

Improved valuation and development of oil and gas re-
sources 1is indicated through evaluating, offering, and
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leasiny Shelf areas on a geological structure rather than
tractbv-tract basis. Both Government and industry afficials
share this belief. Also, efficiencies in exploration and
production activities are indicated through unitization
whereby lease holdings wovld be developed under cooperative
arrangements among oil companies.

Although these features are not without problems we
believe they indicate promising cotential which Interior
should pursue to determine their usefulness and ceneral appli-~
cability in leasing and developing Shelf resources. We be-
lieve that an actual test program under which empirical re-
sults could be cobserved and evaluated is needed to provide
answers regarding these issues.

AGENCY COMMENTS AND OUR EVALUATION

In a letter dated &pril 30, 1975 (see app. I}, Interior
said that it believed that it would be better public policy
to recommend analyzing the benefits and costs of both struc-
ture leasing and mandatory unitization hefore any test is
conducted. Interior said it planned to conduct such an
analysis.

While we do not oppose a cost-benefit analysis, we
believe benefits of Lhe proposal cannot be adequately judged
without first evaluating tests results,

RECOMMENDATIONS

We recommend the Secretuly of the Interior {1
a test program to evaluate, offer, and lease entir
structures, {2) have the program provide for unitization
of exploration and development activities, and (3) seek a

change in the law if, in defining a test program, it finds

~that the acreage limitation would preclude conducting the test

in the most effective and practical manner.
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CHAPTER 5

SCOPE OP REVIEW

We made our review at Geological Survey’s headguarters
in Reston, Virginia, and the area of ice in Hew Orleans,
Louisiana; at the Bureau of Lend Hanagement's headguarters
in washington, D.C., and the arez office in New Orleans,

We reviewed legislation, regulations, policies, proce-
dures, and practices pertaining to Federal leasing ¢f the
Shelf. We interviewed Survey and Bureau of Land Hanagement
ofrticials at headquarters, regicnal, and area offices.

We obtained comments from petroleum industry officials
{both major oil companies and small oil operators) dealing
with Federal Shelf leasing and implications of Federal goals
for oil and gas development.
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APPENDIX I SRR APPENDIX I

United Stat.s Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, DC. 20230

aPR 30 1975
Dear Mr. Escl.wege:

Ye have reviewed the dra’t of the report, Quter Conzinental Shelf
0il and Gas Development--Improvements Possible in Determining where
to Lease and at What Dollar Value, Our principsl criticisa is the
lack of analysis supporting the following recommendaticns: (L} to
vstablish a government financed exploratien pregram, end {2) to
establish a test leasing program to evaluate, cifer and lcdasc antire
geologic structures which would provide for umiriziiiom of explora-
*fon and development activities,

411 of these issues are ones we have under study and while we can

sec positive features to their implementation, we are awar~ c¢f many
drawbacks. We have tried by conversation with your staff, by sharing
analyses we have prepared «nd by formal cozments, te bri.g these
problems to their attentios. Because we bellieve L~ report does not
address a number cf these i{ssu.o fairly, we aie proviiing detailed
responses to the recommendations and request that these be included
in the report, Also attached are specific comments on cther state-
ments contained in the report which we feel are inaccurate or lack
pertinent additional irformation.

If after reviewing these comments you feel it would be productive te
meet again, we are willing te do so.

Sincerely yours,

oy (7 oz o

-

Reygfton C. Hughes
Asgfistant Secretary--Ir¥graz
evelopment and Budge'

Mr, Henry Eschwege

Director, Resources and Economic
Development Pivision

¥. 5. Gemeral Accounting Office

Washingten, D. €. 20348

Enclosures
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Respnnse to Recomrendations

Recoszendation

Jndertake a Governwen
wnzcn would inzlude 3
all Snelf areas prior o zeaszng. ﬂata gatheseé in ahe progran
snould be avatilanle to the publac.

Critical analysis for the recomrendation has not been pie-
sented by the GAD, particularly witn zeqa‘c to its cost etfec-
tiveness, A key unanswered questicn 18 whether the cost of Gov-
ernment financed exploration prodras would increass in equal
apounts the return to the Treasury. GAD offers no estimates of
sither total costs to the Government of increased benefits. The
GAD lists on Mage 12 several other potential benefits from the
teconrendation, but does not Clte tne telated disadvantages.
Yote Cimely resource developrent 18 cited as a benefit, but the
Probable added delay time of 1 to 2 vears to conduct strati-
graphic tests is overlooxed. Improved use of drilling resources
15 a cited pensrit, but tie diversion of at least soxe of thess
tesoutcss to stiatigraphic drilling 18 ignoted.

Notwithstanding these inadeguacies in the GAO analysis, we think
that non-governnant financed pre-sale exploration, including
stratigraphic drilling, is useful in some instances. In fack,

we now encourage groups of companies to undertake such drilling
themselves, It is important to recognize, however, that limited
pre~-sale stratigraphic exploration is not by itself sufficient to
tell us the size of oil 2nd gas teserves, or to el:iminste alil un-
certainty abovi the value cof individuval tracts. Instead, suct
pre-sale drilling mainiy serves to somewhat reduce the pisks to
purchasers of CCS leases.

Thus, the benefits of pre-~sale exploration are limited, we think
tnat & Government financed progtam would not be justified. #First,
such a program would protably deluy development for 1 or 2 years,
and there aie high costs to such a delayv. Second, having private
industry finance the exploration serves to insute thet the explora-’
tion is :eally worth more than it costs. For both of these rea-
sons, we think continuing the present system of pre-sale explora-
tion is preferable to initiating a Government financed pre-sale
exploratxon program.

DeeD strat tests off-structure will not define reserves for the '
purpose of estaplishing dollar values. Chief value would be as an
aid in establishing the risk factor and certa.n potential reservoir
parameters involved :in dollar evaluations. Litheologic and
paleontologic data are useful for stratigraphic prejections

and in velircity detezmxnagloﬂs used for geophysical studies,
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How many tests, deptn of tests, location of tests, etc. ate te-
gutred to mest mininum needs, would reflect differences in the
subjective judgments of poth Governnent and oil exploration
companias,

The question of ocff-stiucture dirilling versus on-structure
drilling also needs to be reviewed., If noles are drilled on-
structute only where they would be drilled anyway after the sale,
thete is in effect no cost o society of drilling the test nefore
the sale, The same safeiy precautions would pe followed for on-
structute stratigraphic drilling as for eff-~structute driiling.

we also undeistand -hat the iecommendaticn is $o supplement in-
dustiy sponsored strat tests and to gathar information where nec-
essary to fill remzining information caps. 1If goveinment were
really to £ill all gaps ty financing strat tests, what would De
the incentive for industry to finance their own interests?

Government now f£inances some geophysical exploration thioush
exclusive contracts to provide publicly avairlaple data for use
in environmental impact statements ard analvses of geoclogic haz-
ards at potential drill sites; these data are made available to
tiwe public. Exclusive data however ate extiemely expensive,
cften costing 20 times as much as coxparadle commercially aval-
able proprietary data.

Recommendation

Pace lease offers at a frequency which will permit Survey 1o
adequately consider geotecnnical data in its Snelf evaluation
program.

RQSEORSE‘

Acceleration of OCS lease sales in FY 74 required expansion of
the existing Geological Survey capacity to evaluate the increased
acteage offered {over 5 aillion acres). By way of comparison
about 3.0 million acres were offered.

In #Y 75 the Geological Suvrvey treceived authorization to s8¢ 140
positions for the accelerated OCS resource evaluation program.
The lag caused by teceipt of authorization to hire, difficulty
in tecruiting personnel in view of industry competition, and the
need to train inexperienced personnel tesulted in a temporary
lack of capacity to accomplish OCS evaluation piograms in the
most desirable and specific manner.

we are also continually refining and updating all inputs int
our tange of values program for prte-sale evaluation. The en
gineering inputs to the evaluation process ate believed to be
adequate and in reality have a3 mino: effect on the pre-sale
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values when compared with the geophysical and geoleoglic inputs.
The accelerated lease sale schedule witn its corresponding in-
crease in acreage oifered in each sale has had a definite ef-~
fect upon opur geophysical and geologic nput WO tract evalua-
tion. :

vith the personnel who have been nired and trained in FY 75,

and assuming that the budget reguest for this work in FY 76

will be funded, the Geslogical Suivey capacity to perform

timely evaluations will be sufficient to meet lease sale sched-
ules. In any event, sales will not be held until adequate eval-
vations are made.

Tne following analysis as of April 2, 1875, indicates curient
status of our OLS itesource evalation staffing and an indicaticen
of future planning.

OC5 Resource Evaluation Staffing

The following represents the total Conse:rvation Division staff-
ing on a nationwide basis authorized vs. actual sirengths as of
April 2, 1875,

Authorized Actual
Gulf of Mexico 328 328
Western Region 127 17%
Central Region 308 k3%
Eastern Region | 24 19
TOTAL 837 830

The above figures exclude headquarters positions which are pri-
marily of a staff and policy nature and are not involved di-
rectly in the evaluation of individual tracts prior to lease
sales.

Of the above figures, 232 positions are devoted to OCS Resource
Evaluation. Of the 232 positiens, only 3 positiocns ale vacant.

More specifically to the situvation in the Gulf of Mexice, as
of April 2, 1975, there are no geoscientists positions vacant
in that region. The followina represents those hired since
July 1, 1974,
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Geapﬁysic:sts Gealogists Total
G8=~12-4 65-12- 2 GS~12- 6
G5-11-5 $S-11- 5 GS~-11-10
G5-9~ 3 Gs8~5-~ 16 GS-%- 19
GS=7- 1 : GS=7- & G8-7- 17
G5-5- 1 GS-5- _2 GS-3- _3

14 31 45

The GS-5 and 7 levels eguate to hires with no experience. At
the GS-9 and above, the emplovee will have had experience in
one or more phases of the geologic or geophysical work re-
guired in the Conservation Division. The only exception te
this would be people with advanced degrees (M5 or PhD} who
have more extensive academic training thus making uvp for any
lack of specific work experience.

The Conservation Division feels that the intensive recruiting
efforts that have taken place in the past 9 months have pro-
duced a well-balanced evaluatich steff fully capable of dis-
charging our responsibilities in this area. We did not set out
to hire all ex-o0il company people. Neither did we attempt ta
hire all GS-5 entry lewvel trainees with only minimum acaderic
training. What we did set ocut te do was to achieve a balanced
work force. We feesl that the above statistics from our Gulf

of Mexico opetation reflect decided success in achieving our
cbijective.

During the coming years, there will be a continuval growth of
cur responsibility, both in ¢eographic terms, and in the amount
of geological and geophysical data to be interpreted for the
Tract Selection and Tract Evaluation processes. Leasing is
expected in the Atlantic, California &nd Alaskan OCS areas
which will require expansion of our staff, #e will alsc have
large amounts of processed geophysical data submitted under the
new terms of geological and geophysical permits. These data
will have to be interpreted and maps prepared. We will also
have the lessees estimates of 0il and gas reserves in producing
and shut-in leaoes submitted under proposed revised regulations.
These will need to be audited and an inventory of OCS oil and
gas reserves compiled to support the Department's leasing pol-
licy.

In order to meet these needs, it is proposed in the FY 1976
budget reguest that our Lease Tract Selection and Evaluation of
OCS 0il and Gas Resources program be expanded by 44 positions
and $2,520,000. A fugther expansion of staffing needs is an-
ticipated in FY 1877.
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hecommendation

issue pre-leasing exploraticon per=mits which reguire induszty to
sub.zit all geotechnical datz which Survey consider hecessary Lo
adequately value Shelf oil and gas resources. Certain data
gathered should be available to the public at a2 tize deterzined
by the Secretary of the Interior.

RGSEORSG

Tnis recommendation is presently being accomplished through
i1ssuance of geoclogical vermits for drillirg on OCS lands. In
the past, core drilling has been restricied to shalliow tests in
the order of 300-1,000 f{eet. More recently, the Depatrtment's
policy on deep stratigraphic tests on off-structuie locations
provides for drilling beyond these depth limivs. The two South
Texas tests were accomplished under this program and several
applications for similat tests in other OCS areas are under
consideration. Release of data acquired under these peipiis
has been announced as proposed itulemaking under gecleogical and
geophyvsical data requlations. A Secretarigl Order on this sub-
ject was also published in the Federal Register on December 18§,
1974,

Because of the relevsnce of the propased disclosure requlzations
for geophysical and geclogical data, the exact provisions of
these regs should be included in the zeport. A copy has been
provided GAO.

Recommendation

Establish a test leasing program to evaluate, offer, and lease
entire geologic structures. The program should provide for
unitization of exploration and development activities.

Response

we have been advised by our Solicitor’'s Office that since we are
restricted from issuing leases on tracts greater than 5,756
acres, the decision to accept or reject a bid cznnot be made on
a scructure basis if the structure exceeds this acreage limita-
tion. Despite the fact that it has been Interior's position to
offer whole structures, we have no assurance that either al}l
tracts in the structure will be bid upon or that all bids re-
ceived will be accepted.

& Departmental paper indicating disadvantages, as well as ad-
vantages, of mandatory unitization has been furnished to vou
to acd balance to your report., One of the major disadvantages
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pointed cut is the effect uvpon smailer companies unable to meet
the forced capital requirements for exploratory and development
drilling in a mandatory unitized operat:ion. Mandatory unitiza-
tion may also he used to hold large amounts of acreage bevond
the primaty lease term.

As we have previously suggested o GAD, we strongly believe

that it would be better publ:c policy to recomrend that &n anal-
ysis be done of the benefits and costs of beth structure leasing
and mandatory unitizations before any test is conducted. In
fact, we plan to conduct suck an analysis.
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GAC note:

L

[See GAO note.]

Deleted comments, which refe:
to the draft repott, have been
considered in this final report.
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APPENDIX II

ACTIVITIES DISCUSSED IN TH.3 REPORT
Tenure of office
From Te
DEPARTHENT OF THE INTERIOR
SECRETARY OF THE INTERIOR:
Stanley K. Hathaway June "~ 1875 Pregent
Kent Frizzell {acting) May 1975 Present
Rogers C. B. Morton Jan., 1971 Hay 1875
Fred J. Russell {acting) Dec. 1%75 Jan. 1971
Walter J. Hickel Jan., 196% Nov., 197§
ASSISTANT SECRETARY OF THE IKTE-

RICR~-ENERGY AND KINERALS: )
Jack ¥. Carlson adug. 1974 Present
King Mal.ory {(acting} May 1974 July 1674
Stephen A. Wakefield Mar. 1973 Apr. 1974
John B. Ricg (note aj Jan. 1873 Mar. 1973
Hollis H. Dole Har. 1969 Jan. 1973

ASSISTANT SECKETARY OF THE INTE-

KIOR--LAND AND WATER RESQURCES:

Jack C. Heorton Mar. 1973 Pre:ent
ASSTSTANT SECRETARY OF THE INTE-

RIOR~-PUBLIC LAND MANAGEMENT

{note b} :
Rarrison 8. Loesch Apr. 1969 Jan. 1973

DIRECTOR GEOLOGICAL SURVEY:
Vincent E. HcKelvey Dec. 1971 Present
William A. Radlinski {acting) May isn Dec. 1971
DIRECTOR BUREAU OF LAND MANAGE-

MENT: .
Curt Berklund July 1973 Present
Burton W. Silcock June 1971 July 1973
Boyd S. rusmussen Apr. 1966 June 1971
William Pecora Sept. 1985 May ig71

a/Deputy Assistant Secretary in charge.

b/Became office of Assistant Secretary--Land and Water Re-
sources in March 1973 reorganization.
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